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In the title compound, (C 8 H 10 NO)2[SnCl 6 ], the Sn IV atom 
exists in an octahedral coordination environment. In the 
crystal, intermolecular N— H- • O and N— H- ■ CI hydrogen 
bonds link the cations and anions into a three-dimensional 
framework. 



z = 4 

Mo Kce radiation 
H = 1.87 mm~' 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
Tna,, = 0.467, T max = 0.500 

Refinement 

R[F 2 > 2a(F 2 )} = 0.044 

wR(F 2 ) = 0.112 

S = 1.00 

3929 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 298 K 

0.48 x 0.44 x 0.43 mm 



10422 measured reflections 
3929 independent reflections 
2996 reflections with / > 2a(l) 
R,„. = 0.058 



248 parameters 

H-atom parameters constrained 
A/W = 0.84 e A~ 3 
A/w = -°- 83 e A ~ 3 
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Related literature 

For general background to inorganic-organic hybrid 
compounds, see: Antonietti & Ozin (2004); Cong & Yu (2009); 
Descazo et al. (2006); Li et al. (2007); Sanchez et al. (2005). 
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Experimental 

Crystal data 

(C 8 H 10 NO) 2 [SnCl 6 ] 
M r = 603.73 
Monoclinic, P2^/c 
a = 7.2540 (8) A 



b = 12.6481 (13) A 
c = 24.438 (2) A 
P = 93.991 (1)° 
V = 2236.7 (4) A 3 



Data collection: SMART (Bruker, 1997); cell refinement: SAINT 
(Bruker, 1997); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

The authors acknowledge the National Science Foundation 
of China for financial support of this project (grant Nos. 
51072188 and 50702053). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CI5184). 
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Comment 

Inorganic-organic hybrid materials have received much attention due to their potential applications in many areas such as 
gas storage, separation, catalysis, magnetism, optics as well as in electrical conductivity (Descazo et al, 2006; Li et al, 
2007; Sanchez et al, 2005). Recently, we have prepared the title compound and here its crystal structure is reported. 

This title compound contains SnCl6 inorganic anions and organic cations. The SnClg inorganic anion adopts a regular 
octahedral geometry, with average Sn — CI distance of 2.4102 A. In the organic cations, the diangle between the methyl 
ketone and the phenyl ring is 14.9 (3)° or 3.1 (2)°. 

In the crystal structure, intermolecular N — H--0 and N — H--C1 hydrogen bonds link cations and anions into a three-di- 
mensioal framework. 



p-Aminoacetophenone (10 mmol) was dissolved in methanol (10 ml). Ten minutes later, a methanol solution (10 ml) of tin 
tetrachloride (5 mmol) was added with stirring. The reaction mixture was stirred for 4 h. The solution was held at room 
temperature for about two weeks, whereupon yellow crystals suitable for X-ray diffraction analysis were obtained. 



All H-atoms were positioned geometrically and refined using a riding model, with C-H = 0.96 A (methyl), 0.93 A (aromatic), 
N-H = 0.89 A (ammonium) and (7 iso (H) = 1.5£/ eq (C met hyl,N) and 1.2t/ eq (C). 



Experimental 



Refinement 



Figures 




Fig. 1. The structure of the title compound, showing 30% probability displacement ellipsoids 
and the atom-numbering scheme. 



Bis(4-acetylanilinium) hexachloridostannate(IV) 



Crystal data 



(C 8 H 10 NO) 2 [SnCl 6 ] 



^(000)= 1192 

D x = 1.793 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3529 reflections 



M r = 603.73 



Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
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a = 7.2540 (8) A 
b= 12.6481 (13) A 
c = 24.438 (2) A 
(3 = 93.991 (1)° 

F= 2236.7 (4) A 3 
Z=4 



6 = 2.5-27.3° 

|i = 1.87 mm 1 

T=298K 

Block, yellow 

0.48 x 0.44 x 0.43 mm 



Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.467, r max = 0.500 
10422 measured reflections 



3929 independent reflections 

2996 reflections with / > 2<r(7) 
R int = 0.058 

9max = 25.0°, Q m j n = 1.7° 

h = -8^8 

* = -15-»14 
/= -23^29 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > IviF 2 )] = 0.044 
wR(F 2 ) = 0.112 

S= 1.00 

3929 reflections 
248 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



w = V[o 2 (F 2 ) + (0.0414P) 2 • 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 
Ap max = 0.84eA- 3 
Ap mi „ = -0.83eA" 3 



4.9089P] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
x y z U iso */U eq 
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Atomic displacement parameters (A 2 ) 
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0.030 (3) 


0.027 (3) 


0.030 (3) 


-0.001 (2) 


0.000 (2) 


0.00 l (2) 


C12 


0.042 (3) 


0.027 (3) 


0.032 (3) 


-0.002 (2) 


0.006 (3) 


-0.004 (2) 


C13 


0.044 (4) 


0.034 (3) 


0.031 (3) 


-0.006 (3) 


0.006 (3) 


0.00 l (3) 


C14 


0.030 (3) 


0.025 (3) 


0.038 (3) 


-0.003 (2) 


0.002 (3) 


0.003 (2) 


C15 


0.053 (4) 


0.031 (3) 


0.035 (3) 


-0.002 (3) 


0.007 (3) 


-0.009 (2) 


C16 


0.049 (4) 


0.033 (3) 


0.029 (3) 


-0.001 (3) 


0.006 (3) 


0.003 (2) 



Geometric parameters (A, °) 

Snl— Cl5 
Snl— Cl6 
Snl— Cl4 
Snl— Cll 
Snl— Cl3 
Snl— Cl2 
Nl— C6 
Nl— HIA 
Nl— HIB 
Nl— HIC 
N2— Cl4 
N2— H2A 
N2— H2B 
N2— H2C 
Ol— C2 



2.3873 (18) 
2.3938 (17) 
2.4090 (17) 
2.4158(15) 
2.4206 (15) 
2.4346 (15) 
1.486 (7) 
0.89 
0.89 
0.89 

1.482 (7) 
0.89 
0.89 
0.89 

1.220 (7) 



C4— C5 
C4— H4 
C5— C6 
C5— H5 
C6— C7 
C7— C8 
C7— H7 
C8— H8 
C9— C10 
C9— H9A 
C9— H9B 
C9— H9C 
C10— Cll 
Cll— C16 
Cll— C12 



1.373 (8) 
0.93 

1.378 (7) 
0.93 

1.360 (7) 

1.379 (8) 
0.93 
0.93 

1.471 (9) 
0.96 
0.96 
0.96 

1.509 (7) 
1.381 (8) 
1.390 (8) 
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OZ — C 1 u 


1 in /"7\ 
1.Z1 / (/) 


C1Z — Clo 


1 i on /'*7\ 


CI — CZ 


1 /l OA /Q\ 

1.4oU (o) 


ill - ) 
C1Z — hllZ 




V 1 1 1 1 1 J 


U.7U 


V 1 J> V 14 


1 JUJ J 


CI — HIE 


0.96 


C13 — H13 


0.93 


CI — H1F 


0.96 


C14 — C15 


1.378 (8) 


C2 — C3 


1.502 (8) 


C15 — C16 


1.384 (8) 


C3 — C4 


1.389 (8) 


C15 — H15 


0.93 


C3 — C8 


1.390 (7) 


C16 — H16 


0.93 


U5 — bnl — Clo 


m n /o\ 
V2.32 (6) 


r^i a ua 
C3 — C4 — H4 


lint 

i ly.o 


C15 — bnl — C14 


on 1 h /o\ 

oy.i / (5) 


C4 — C5 — C6 


1 1 O A fz\ 

Ho.4 (5) 


Clo — anl — C14 


1 "70 A1 ZO\ 

1 /0.43 (a) 


C4 — C5 — H5 


1 in o 
12U.0 


U5 — bnl — Cll 


nn /lo /i\ 
vU.42 (/) 


r^/: r^c uc 
Co — C5 — H5 


1 in o 
12U.0 


Clo — bnl — Cll 


nn i a fi\ 
VU.34 (/) 


f^n r^c 
C / — Co — C5 


122.5 (5) 


r^i/i c«i r^n 
C14 — bnl — Cll 


on 1 £ fi\ 
oy. 10 (/) 


f^H f^£. M1 

C / — Co — JN 1 


110 0 f£\ 

llo.o (J) 


U5 — snl — C13 


no in /o\ 

i /s.y i (a) 


r^c r^/: mi 
C5 — C6 — JN 1 


1 1 O Z7 

llo.o (5) 


r^l/: c~i /"M"} 
C16 — snl — C13 


OO CI t"7\ 

66.53 (/) 


f^a f^n r^o 
Co — C / — Co 


llOn /r\ 

llo./ (5) 


A C~1 /"'I'} 

C14 — an 1 — C13 


on no t"7\ 
OV.yo ( /) 


r^z. T_n 
C6 — C / — H / 


1 in /; 
12U.0 


Cll — snl — Lu 


nn tc {£\ 

yu.25 (0) 


f^Q r~"i T_n 
Co — C / — H / 


1 in /; 
12U.0 


CIS — snl — C12 


yu.io (/) 


f^n r^o r^i 
C / — Co — C3 


1 in c /c\ 
12U.5 (5) 


Clo — bnl — C12 


on n 
&y.33 (/) 


f^l f^Q TJO 

C / — Co — Ho 


1 1 n "7 

iiy./ 


/^l /I o~ 1 /""ll 

C14 — bn 1 — C12 


n 1 1 /; /"7\ 
91.10 (/) 


/^i r^Q TJO 
C3 — Co — Ho 


1 1 n "7 

iiy./ 


Cll — bnl — C12 


1 "7n 1 C /"7\ 

1 /y.35 (/) 


/^n un a 
C 1 0 — C9 — Hy A 


1 nn £ 

iuy.5 


r^n c~i /"^n 
C13 — an 1 — C12 


on 1 o m\ 

sy.is (0) 


nn /^n TjnTT) 

c i o — cy — Hy ts 


1 nn £ 

iuy.5 


r^c mi tti * 
Co — JN 1 — HI A 


1 nn ^ 

iuy.5 


un a /^n TjnTT) 

HyA — cy — Hyts 


1 nn ^ 

iuy.5 


Co — JN 1 — Hits 


1 nn £ 

iuy.5 


/^n un/^ 

c i u — cy — Hy c 


1 nn ^ 

iuy.5 


U1 A M 1 U1D 

H1A — JN 1 — Hits 


1 nn £ 

iuy.5 


un a r^n i in/ ■ 

HyA — cy — Hyc 


1 nn £ 

iuy.5 


Co — JN 1 — H1C 


1 nn £ 

iuy.5 


TjnTT) r^n i in/ - 

Hyts — cy — Hyc 


1 nn £ 

iuy.5 


H1A — JN 1 — H1C 


1 nn ^ 

iuy.5 


r\^t nn r^n 

U2 — c i u — cy 


111 A 

121.4 (5) 


UID M 1 uir 

Hits — JN 1 — H1C 


1 nn ^ 

iuy.5 


/~n nn r"i i 
U2 — C 1 U — C 1 1 


1 1 o n 
llS.y (5) 


1 A mi tji A 
C14 — JN2 — H2A 


1 nn £ 

iuy.5 


r^n nn 

cy — C 1 U — C 1 1 


1 1 n "7 fz\ 
Iiy./ (5) 


Cl4 — JN2 — H2ts 


1 nn £ 

iuy.5 


C16 — CI 1 — C12 


1 1 n /i 
liy.4 (5) 


H2A — JN2 — H2ts 


1 nn £ 

iuy.5 


r^i/: pi i nn 
C16 — CI 1 — C1U 


1 1 O H /C\ 

llo. / (5) 


/I \T1 III/' 

Cl4 — JN2 — H2C 


1 nn ^ 

iuy.5 


ni pi 1 /iia 
C12 — Cll — C1U 


111 n 
121.y (5) 


H2A — JN2 — H2C 


1 nn ^ 

iuy.5 


rn rn 

C13 — C12 — Cll 


1 in o fz\ 
12U.0 (5) 


U1D \n III/' 

H2ts — JN 2 — H2C 


1 nn £ 

iuy.5 


/Til ni tjio 
C13 — C12 — H12 


lint 

ny.o 


C2 C 1 — H 1 U 


1 nn £ 

iuy.5 


/r] i ni un 
Cll — C12 — H12 


1 1 n £ 

ny.o 


C2 — C 1 — H 1 b 


1 nn £ 

iuy.5 


/TiT! ni 
C14 — C13 — C12 


1 1 O 1 

llo.l (5) 


nm r^i ill r 

HID — CI — Hln 


1 no ^ 

luy.j 


C 14 — C 1 5 — H 1 3 


inn 
121 .U 


f^"t r^i tti i: 
C2 — C 1 — H 1 1 


1 nn ^ 

iuy.5 


ni /Til TJ11 
C12 — C13 — H13 


in n 
121 .U 


T T 1 1 V 1 1 T 1 r 

HID — CI — Hit 


1 nn £ 

iuy.5 


rn r^i/i 

C13 — C14 — C15 


1 11 o fz\ 

122.0 (5) 


it 1 r 1 1 1 177 

Hlb — CI — Hit 


1 nn £ 

iuy.5 


rn /~i 1 ^ \ti 
C13 — C14 — JN2 


i i n i 
liy.2 (5) 


f\ 1 r^i 1 
(J 1 — C2 — C 1 


ni a i z\ 
121.4 (p) 


C15 — C14 — JN2 


lion 
llo.U (5) 


r\i r^i r^i 
Ul — C2 — C3 


1 in n /ca 
12U.U (5) 


r^i/i r^i/; 
C14 — C15 — Clo 


||or /c\ 
llo. 5 (5) 


CI— C2— C3 


118.6 (5) 


C14— C15— H15 


120.7 


C4— C3— C8 


119.0 (5) 


C16— C15— H15 


120.7 


C4— C3— C2 


120.3 (5) 


Cll— C16— C15 


120.5 (5) 


C8— C3— C2 


120.8 (5) 


Cll— C16— H16 


119.8 


C5— C4— C3 


120.7 (5) 


C15— C16— H16 


119.8 


C5— C4— H4 


119.6 







sup-5 



supplementary materials 



Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D—H-A 


N2— H2A-01' 


0.89 


2.06 


2.939 (7) 


170 


Nl— H1B-02" 


0.89 


2.01 


2.884 (6) 


168 


Nl— HIA-Cll™ 


0.89 


2.49 


3.322 (6) 


156 


N2— H2B-C12' 


0.89 


2.59 


3.350 (6) 


144 


N2— H2C-C13 iv 


0.89 


2.69 


3.321 (5) 


129 


Nl— H1C-C15 V 


0.89 


2.55 


3.367 (5) 


153 


N2— H2C-C16 iv 


0.89 


2.64 


3.442 (5) 


151 


Symmetry codes: (i) -x+\,y-\ll, -z+1/2; (ii) 


-x+\, -y+l, -z; (iii)x+l, 


->>+l/2,z-l/2;(iv) 


-x, y-l/2, -z+1/2; (v) 


x, -y+l/2, z-l/2. 
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